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MIMICRY IN BUTTERFLIES AND MOTHS. 
Researches on Mimicry on the Basis of a Natural 
Classification of the Papilionidce. Part ii. Researches 
on Mimicry. By the late Dr. Erich Haase, Director of 
the Royal Siamese Museum in Bangkok. Translated 
by C. M. Child, Ph.D. Pp. 154 and 8 coloured plates. 
(Stuttgart: Ernin Nagele. London : Bailliere, Tindall, 
and Cox, 1896.) 

T is, in some respects, a matter for regret that this 
important and painstaking work has appeared. 
The treatment falls far short of the pretensions of the 
author, and is marred by numerous grave imperfections ; 
and yet the plan is so comprehensive, and the amount of 
valuable detail so great, that the appearance of a better 
work will probably be long delayed. The detail which 
forms the real merit of the work is piled together in a 
most inartistic manner, so that every reader, except the 
serious and determined student of the subject, cannot 
fail to be repelled, and even to the latter the task will be 
most tedious. And yet there is no subject which is 
capable of being made more interesting and attractive 
—alike to the beginner and the advanced student—than 
mimicry. 

The volume deals with mimicry wherever it is found in 
organic life, beginning with a brief mention of it among 
flowering plants, and then giving a short account of its 
occurrence in Arachnida, Orthoptera, Hemiptera, 
Hymenoptera, Neuroptera, and Coleoptera. It is then 
treated at great length and detail in the Lepidoptera, the 
subject being divided on a geographical basis into the 
models and mimetic forms of (1) the Indo-Australian ; 
(2) the African, (3) the Nearctic, and (4) the Neotropical 
regions. The mimicry of Coleoptera and Hymenoptera 
by Lepidoptera is next briefly considered ; then follows 
a short account of mimicry in Diptera, Mollusca, Ba- 
trachia, and Reptilia (of the four above-named regions), 
Birds and Mammals. The memoir concludes with an 
important general section, dealing in various sub-sections 
with the history and origin of mimicry in Lepidoptera, 
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and the objections which have been raised against it, 
and with the biological significance of mimicry in the 
animal kingdom and its relation to other forms of 
protective adaptation to the environment. 

The vast display of facts and details upon all points 
prepares a reader to believe that the speculative part 
of the work will be marked by extreme caution, and 
guarded by the most scrupulous regard for all available 
evidence. When, however, the author does begin to 
speculate, he shakes off all restraint, and indeed in 
most cases all prudence, and makes the rashest sugges¬ 
tions as calmly as if they were well supported. Good 
examples of this are to be found in most of his confident 
statements as regards the past history of the warning 
and mimetic groups in the Neotropical region (pp. 
116-119); in the calm assertion that the variations 
which have been developed into mimicry were due to 
“an unfavourable condition of the species, which would 
cause variations among the females”; in the conclusion, 
for which the most inadequate evidence is offered, that 
“ the development of the Neotropina has reached and 
passed its maximum” (p. 118). We do not often meet 
with this combination of rash speculation with an almost 
tedious collection and heaping together of facts, in 
English works, perhaps because we are less patient in 
the latter, rather than more cautious in the former. 

One very irritating feature of the work is the positive 
statement of conclusions without any recognition or dis¬ 
cussion of the obvious difficulties which they encounter. 
Thus Haase’s contention that what he calls the Melincea 
type of colouring— 

“maybe regarded as a characteristic expression of the 
special, purely physical and chemical influences of the 
Neotropic climate on a type of colouring originally black 
and white ”— 

is opposed by the want of evidence that effects so pro¬ 
duced are hereditary—a difficulty which, at least, merits 
consideration. Very similar, and even more annoying, 
are the confident statements which are upset by other 
statements in a different part of the work. Thus, on 
p. 138 we are told in spaced type that “in all species 
which are mimetic in both sexes the female resembles the 
model more closely than does the male ” ; while in other 
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parts the author admits the existence of large groups 
in which both sexes are equally mimetic. Again, his 
frequently-stated dictum, that mimicry begins with the 
female, is controverted by the subsequent admission that 
he is unable to offer any sufficient proofs of it in some 
of the most important groups. 

The author has the most extraordinarily exaggerated 
notions of the importance of his own contributions to the 
subject, and he frequently speaks as if he were one of its 
pioneers, and, with cool assurance, ranges himself beside 
Bates and Wallace, or more frequently himself claims 
the credit for work which they had long before accom¬ 
plished. Thus, on p. 93 he speaks of 

“ the fact which I have so firmly established, viz. that 
all mimetic modifications appear first in the female, this 
sex being so much more important than the male for the 
preservation of the species .” 

In the first place, this principle is by no means firmly 
established as of universal occurrence ; in the second, all 
that is really true in the statement was brought forward 
long ago by Wallace. Again, on p. too he states with 
all the insistence of spaced type : 

“ Through my observations in Siam I have arrived at 
the general conclusion that those larvae which conceal 
themselves most carefully or show the most perfect 
protective adaptation are probably those most sought 
by their enemies on account of their especial edible 
qualities/ 1 

By this unjustifiable or, accepting the most favourable 
interpretation, ignorant claim to a principle enunciated 
many years ago by Wallace, Haase puts in a most un¬ 
favourable light the really useful work which he has done 
in the comparatively humble position of a supporter of a 
well-established and thoroughly accepted conclusion. 

Again, on p. 123 he calmly appropriates a principle 
which we owe to Bates : 

“ Thus, we find in these cases also a confirmation of 
oitr principle that it is always the rarer immune species 
which mimics the more common form in order to escape 
pursuit in its swarms.” 

The examples quoted above sink, however, into insig¬ 
nificance beside the passage which opens the section 
“Objections to the Theory of Mimicry” on p. 123 : 
“ The attacks on the hypothesis held by Bates, Wallace 
and myself, viz. that mimicry is the result of natural 
selection, &c.” Having gone so far, Haase was no 
doubt astonished at his own self-effacement in thus 
placing his name after the distinguished naturalists to 
whom we are really indebted for something more than a 
patient accumulation of facts. Others will, however, feel 
that it is a piece of sheer impudence for Haase thus to 
range his name beside the pioneers of the subject to 
the exclusion of their true compeers Fritz Muller and 
Roland Trimen. 

For a keen naturalist possessing a wide acquaintance 
with insect form and insect life, Haase shows a strange 
want of grasp of the well-known principles which operate 
among living beings in the natural state. Thus he 
continually speaks as if the protective qualities which 
.accompany a warning appearance confer absolute im¬ 
munity—an immunity as complete for the larva against 
the attacks of parasites as for the imago against insect¬ 
eating enemies. The term “ immunity ” ought not to 
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be used at all with regard to these forms, unless 
very carefully qualified. Such a heading as that on 
p. 96, “Origin of Mimicry between Non-immune and 
Immune Lepidoptera,” is liable to convey a very false 
impression of the facts of nature. We may feel con¬ 
fident that the average ratio of extinction to survival is 
the same in both groups—that a pair of the so-called 
immune species, in spite of all their numerous progeny, 
are upon the average succeeded by a pair only. The 
warning colours and the qualities they imply do indeed 
secure a high degree of immunity from the attacks of 
certain enemies, especially during certain stages, but 
other enemies have acquired the hardihood necessary to 
make use of the abundant and easily captured prey. So 
far from accepting Haase’s dictum (p. 97) that 

‘it is certain that the early stages of immune butterflies 
suffer in general less from parasites than those of other 
Lepidoptera,” 

we may feel confident that the reverse is the truth. 
Haase brings before us an unworkable theory according 
to which the species with warning colours must continue 
to increase in numbers, indefinitely from generation to 
generation. No doubt at the very origin of this special 
means of defence the species concerned were enabled to 
increase largely in numbers, and very many of them 
have reached a condition of equilibrium as abundant 
and dominant species. But as soon as this equilibrium 
is reached there is no interference in the general law 
that the amount of extinction keeps down the numbers 
of the species to a certain average ; and we may there¬ 
fore feel sure that the relative immunity from the attacks 
of certain enemies, and during certain stages, is com¬ 
pensated by the excessive attacks of other enemies, and 
during other stages ; and furthermore, that during the 
progressive growth of the numbers of the species, each 
increase was attended by increased attacks until equi¬ 
librium was reached. Haase depicts a state of affairs 
which would cause an indefinite increase, and could lead 
to nothing but the extinction of the food-plant, and 
consequently the disappearance of the species. The 
keen observation of Belt detected some of the ways in 
which the numbers of unpalatable butterflies are kept 
down ; for he noticed a flower-haunting spider which 
eagerly devoured them, and a wasp which stored them 
up in its nest. In order to support his views of extreme 
immunity, Haase makes, as regards these observations 
of Belt, the absurd suggestion that “it is perhaps possible 
that the mimic was mistaken for the model." 

Haase shows a similar want of insight in his contention 
that mimicry and protective resemblance arose in a 
time of great struggle which has now ceased to exist. He 
concludes his work in these words : 

“ It is probable that all these resemblances to the 
moving or motionless and the living or lifeless environ¬ 
ment have arisen in the interest of the preservation of the 
species from extinction during periods when the struggle 
for existence was most bitter, and from chance variations 
which corresponded to this purpose and whose further 
development was aided by natural selection and fixed by 
inheritance. Under these circumstances it appears then, 
to close with the apt words of Brauer, that ‘the struggle 
for existence being ended, the forms reach a state of 
equilibrium, and the living species (being under the same 
conditions) are preserved from extinction.' ” 
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All this is the most utter folly; the struggle for exist¬ 
ence is now what it has ever been, fluctuating in degree, 
but always severe, and we know that when a species is 
shielded from the struggle as regards any part of its 
organisation, that part is very far from maintaining an 
equilibrium unchanged. 

The suggestion that the unpalatable qualities are due 
to the juices of the food-plant of the larva has often been 
made before, but never with so much insistence as in 
Haase’s work. He quotes a number of cases in support 
of his contention, and neglects those which oppose it. 
Haase would apparently deny to insect physiology the 
power to construct a protective odour or flavour, although 
the laboratory of an insect’s body has been shown to be a 
marvellous workshop producing all kinds of unexpected 
compounds, and although the food-plants of many of the 
commoner of our distasteful European moths do not 
belong to any poisonous or acrid category. Although it 
is possible that the noxious or nauseous qualities may, in 
certain instances, be borrowed ready-made from plants, 
such an origin is as yet unproved ; while its universality, 
as assumed by Haase, has been effectually disproved. 

For a work of such great pretensions the want of a 
wide and adequate acquaintance with other writers is 
somewhat remarkable. Thus Dixey’s memoir on the 
Phytogeny of the wing-markings of Vanessidte and 
Argynnidm, as well as that on the Pierina; should have been 
consulted ; for the author often attempts to reason upon 
the same lines, without having devoted any special study 
to the subject. In speaking of the different forms of the 
female of Papilio merofie (cenea) he states (pp. 45. 46) that 
Mansell Weale captured a large number. In reality, the 
evidence supplied in support of Trimen’s argument that 
these different forms were the females of a single species 
with a very different male, was of a far more satisfactory 
kind ; for Mansell Weale bred all the forms as well as 
the male from larvae taken upon a single tree. Further- 
more, no account of this most remarkable case can be 
regarded as adequate without a detailed reference to 
Trimen’s classical paper. The reference is here and on 
p. 104 of the most meagre and unsatisfactory kind. 
Again, there is no allusion to Westwood in the account 
of the early.history of the subject, or to Gahan in the 
account of mimicry in Coleoptera (p. 131). In his con¬ 
sideration of the classification of mimicry, warning 
colours, &c., suggested by the present writer, the author 
is satisfied with the study of a second-hand account of an 
easily accessible work. 

Again, on p. 123, Haase states that Wallace, as well as 
Fritz Muller, originated the explanation of resemblance 
between inedible species and genera. As a matter of 
fact, we owe to Fritz Muller alone the important sugges¬ 
tion that forms which resemble each other and thus com¬ 
bine their advertisements, so to speak, are recognised 
with a smaller expenditure of lives than those which 
possess independent advertisements, each of which re¬ 
quires to be learnt separately. The fact of such resem¬ 
blance was first recognised by Bates, but its explanation 
remained a difficulty under the theory of mimicry which 
we received from him. Wallace freely acknowledged the 
debt which we owe to Fritz Muller, and at once saw the 
great and far-reaching importance of the new suggestion. 
One great fault of the present work is the failure to 
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recognise this importance, and the attempt to explain 
nearly all cases on the lines of Bates’ theory of specially 
protected model and defenceless mimic, instead of con¬ 
stantly introducing the useful conception of resemblance 
for mutual advantage between specially protected species 
and groups. 

Thus, to take but a single example, the treatment of 
the resemblances of the Erycinid® (pp. 61, 62), as well 
as that of some of the Pierine genera, would have 
received much light from the Miillerian standpoint. 

On p. 134 the distinction between protective and 
aggressive mimicry is ascribed to the present writer, 
although it was made by many writers long before he 
contributed anything to the subject. Having made this 
error, Haase goes on to criticise the cases included under 
the latter term, stating that “the disguise itself always 
serves only as a means of protection, and never as a 
weapon of attack, even when borne by the aggressors.” 
He then proceeds to destroy his own criticism by citing 
several cases (p. T35) in which he maintains that the 
resemblance does act as a weapon of attack. It is 
to be hoped that the translator is to some extent re¬ 
sponsible for this tissue of mistake and self-contradiction. 
At the moment of writing, .access to the German original 
is impossible. 

There are a number of errors in the systematic part of 
the work which we should hardly expect to see. Thus 
the name Hypolimnas boliiw (L.) is given when H. 
misippus (L.) is intended (p. 41), and the appearance of 
the type form is wrongly ascribed to the var. inaria (Cr.), 
although this may be a mistake of the translator. In 
Plate xi. (Fig. 76) an Anthomyza is described as a 
Hyelosia, and in the same plate an undoubted representa¬ 
tion of Methona confusa (Butl.) in Fig. 78, is stated to be 
Thvridia psidii of Linnteus, the author being careful to 
add the words “ not Methona ” after the generic name. 
There has been much confusion between these two 
closely convergent, although in reality widely different 
species—so much so indeed that even Bates was deceived 
—but the account given by Godman and Salvin in the 
“Biologia” places the matter on a secure basis, and 
clearly shows that the Linnean species is Thyridia psidii , 
possessing white spots on the black border of the hind 
wing. The latter species is also distinguished by a small 
reddish spot at the base of the fore wing ; and both these 
characteristics being absent from Fig. 78, we can only 
conclude that it represents the species of Methona from 
which they are also absent. A very unaccountable error 
is the positive'statement (p. 145, note ) that there are no 
“unmistakably mimetic species” among the Lepidoptera 
of Madagascar. The author must surely have been 
aware of the occurrence of Hypolimnas misippus (L.) in 
that island. In the same note the impression is conveyed 
that there is a widespread belief that isolation, as in 
islands, rather than the keener competition of continental 
areas, favours mimetic modification; and Haase ap¬ 
parently takes some credit to himself in supporting the 
opposite view. But the ancestral character of island 
faunas in relation to mimicry was recognised long before 
the appearance of Haase’s work, and has never been 
seriously disputed. 

Another obvious error occurs on pp. 147, 148, where 
the resemblance of the images and not the larva’, as 
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stated, of Calocampa exoleta, &c., to sticks, is intended. 
One is at a loss to understand why some ancestral time 
at which Haase imagined that food was especially scarce, 
and the enemies of insects especially keen, should be 
spoken of as a “ Palaeolithic Period” (p. u8). 

At the end of the volume the author contributes a 
section, entitled “ Mimicry a form of protective adapt¬ 
ation to the environment” (pp. 145-151). In these pages 
he treats, in a very inadequate manner, of protective 
resemblances in general. The important and wide¬ 
spread cases of variable colour resemblances he does 
not even mention. The attempt is made to distinguish 
between protective resemblance and mimicry on the 
ground that the latter is an imitation of moving objects, 
the former of motionless ones. This distinction, which 
has been drawn before, seems to the present writer to 
be unreal, and, so far as it holds, to be of little import¬ 
ance as a basis for classification. There are many ex¬ 
amples of the protective resemblance of moving objects 
•—butterflies and moths which resemble leaves whirled 
along by the wind ; larvae and cocoons which resemble 
sticks, &c., swinging by a thread. The essential dis¬ 
tinction lies in the fact that in protective resemblance 
the model is of no interest to the enemies of the imi¬ 
tator, while in protective mimicry the model is dreaded 
or disliked by the enemies ; the effect of protective 
resemblance is concealment ; the effect of protective 
mimicry, conspicuousness. 

In this section the wonderful resemblance of butter¬ 
flies of the genus Kallima to dead leaves is briefly dis¬ 
cussed, and the author concludes (p. 147) that 

‘‘the extraordinarily manifold variations among Kallima, 
&c., show, not only that these so perfect resemblances 
of withered leaves, and often of those covered with rust- 
fungus or partially eaten by larvae of Agromyza, are the 
highest development of mimicry of leaves, but they also 
indicate that these are the youngest forms, and are still 
under the influence of natural selection, which will 
gradually obliterate that which is less fitting.” 

It is, of course, very improbable that a species which 
has attained the highest development in any character 
could still remain in the formative stage as regards the 
very same character. As a matter of fact, the “ extra¬ 
ordinarily manifold variations ” of Kallima are not the 
ordinary individual differences upon which natural selec¬ 
tion acts, but rather certain varied forms into which 
the species has been thrown by natural selection, causing 
it to resemble not one, but many of the appearances 
presented by dead leaves, and thus conducing towards 
its protection. This high product of selective action has 
been mistaken by Haase for the mere material for 
selection to begin its work upon. 

There are some excellent pieces of work and interesting 
suggestive inferences to be found in the memoir—not to 
be compared to the great hypotheses connected with the 
names of Bates, Wallace, and Fritz Muller, but valuable 
additions to the subordinate parts and details of the 
subject. 

Of this kind is the discussion on mimicry in the 
Papilioninm (pp. 80-95), to which Haase has given 
special attention, and which forms the subject of Part i. 
of his work, as yet untranslated into English. In this sec¬ 
tion he produces evidence that the species of Papilio 
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which are especially mimicked by others belong to the 
genus Pharmacophagus , and, as he thinks, derive their 
qualities from the poisonous or acrid larval foou. 

The contention (p. 97) that specially protected butter¬ 
flies but rarely avail themselves of a distinct and markedly 
conspicuous “ warning colour,” that “ among the Neo- 
trdpinm in general the wing-colouring, with its brilliant 
yellow, rusty-brown and black, is more beautiful than un¬ 
pleasant,” must be admitted to be true ; the conclusion 
was, in fact, stated in 1890 by the present writer, who 
also pointed out that a conspicuous appearance is never¬ 
theless attained because “ the colours spread on the parts 
which are exposed during rest, and the flight becomes 
sluggish, so that they are displayed as completely as 
possible” (“Colours of Animals,” Lond., 1890, p. 191). 

On p. 106 we meet with an interesting case (that of 
four white spots on the outer margin of the hind wing of 
the female var. protogenia of Elymnias undularis, Dru.), 
in which it is argued with force that changes caused by 
reversion to an older type of marking have been made 
use of to aid a mimetic resemblance. In a note on the 
same page, Haase brings forward Cethosia cyane, Dru., as 
a unique example of a closer resemblance on the part of 
the male than the female to another specially defended 
insect— Danais chrysippus. He makes the very probable 
suggestion that the Cethosia is also itself specially 
defended. 

Interspersed with much almost worthless speculation 
there is a great deal that is suggestive and valuable 
in the analysis of the various patterns of those Neo- 
tropince which are resembled by other butterflies, includ¬ 
ing many belonging to different sections of the group 
itself (pp. n6, 117). The various tables embody an im¬ 
mense amount of careful comparison and the examination 
of a vast number of specimens ; they will prove of the 
highest value to future workers. E. B. P. 

(To be continued.) 


A DEVONSHIRE GEOLOGIST. 

A Memoir of William Pengelly , of Torquay, F.R.S., 
Geologist, with a Selection from his Correspondence. 
Edited by his daughter, Hester Pengelly. With a 
summary of his scientific work, by the Rev. Prof. 
Bonney, F.R.S. Syo. Pp. xi +341 ; with portrait and 
io illustrations. (London : John Murray, 1897.) 

HE story of William Pengelly is one of the pursuit 
of knowledge under difficulties, and of the achieve¬ 
ment by the hero of an honoured place amongst- those 
who have rendered distinguished service to science. 
Many of his paternal ancestors were sailors, and his 
father was captain of a small coasting vessel, in which 
his son William accompanied him, after receiving an 
elementary education at East Looe in Cornwall. For 
four years the lad was engaged in a seafaring life, but 
in 1828, at the age of sixteen, and at t’he earnest desire 
of his mother, he returned to his native village, and was 
occupied for a few years in active manual labour. He 
had, however, developed a passion for learning, and 
every hour that could be spared, was devoted to the 
acquisition of knowledge, and more especially of mathe¬ 
matics. Having so far prepared himself, after severe 
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